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CLAIMS 



[Claim(s)] 

[Claim 1] A program counter and a register required to process a fixed 
number of program styles simultaneously, It is a multithread computer 
equipped with the controlling mechanism which performs pipeline control. 
A means by which this controlling mechanism generates and performs a 
new thread according to the 1st instruction code which specifies with an 
operand the start address of the task which can be performed to 
juxtaposition, the 2nd instruction code which specifies the task 
termination which can be performed to this juxtaposition -- responding 
-- this -- the multithread computer possessing a means to extinguish a 
new thread. 

[Claim 2] The multithread computer which is a multithread computer 
equipped with a program counter and a register required to process a 
fixed number of program styles simultaneously, and the controlling 
mechanism which performs pipeline control, and possesses a means 
generate and perform two or more new threads according to the 
predetermined instruction code which specifies with an operand this 
start address of two or more tasks and the number of these tasks with 



which this controlling mechanism has the same start address, and which 
can be performed to juxtaposition. 

[Claim 3] Said controlling mechanism is a multithread computer 
according to claim 1 or 2 which has the thread ID register which stores 
the unique ID number added to the generated thread, respectively, and 
possesses further the means which reads the value stored in the thread 
ID register corresponding to the thread to which this instruction code 
belongs according to the instruction code which specifies this thread ID 
register. 

[Claim 4] Said controlling mechanism is a multithread computer 
according to claim 1 or 2 which inhibits generation of the new thread 
according to instruction code, and possesses further a thread 
generation suppression means to perform an instruction sequentially 
according to the situation of a computer. 
[Claim 5] Said controlling mechanism is a multithread computer 
according to claim 1 or 2 which possesses further the number control 
means of threads which controls the number of the threads by which a 
concurrency should be carried out among the generated new threads. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multithread 
calculating machine which aimed at improvement in the operation 
effectiveness of a hardware resource in the detail more about a 
multithread calculating machine. 
[0002] 

[Description of the Prior Art] The multithread method is proposed and 
realized as a means which raises the activation throughput of a pipeline 
calculating machine. This is that that a single program style fully uses up 
the operation resource of the juxtaposition which a pipeline computer 
offers generally supplies two or more program styles to a pipeline 
simultaneously paying attention to a difficult point, and aims at reducing 
the so-called rates of an empty slot substantially. 
[0003] On the other hand, the parallelism which exists in a program with 
a parallelization compiler is extracted, and approach which carries out 
parallel execution by the multiprocessor is performed from the former. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, although the 
thing of the magnitude of the part which can be processed to 
juxtaposition at once is called the grain size (granularity) about 
parallelism if it is going to carry out parallel processing with a small 
grain size, an overhead can become large and cannot not much raise 
effectiveness. Conventionally, the multithread computer does not 
support the parallelism of a big grain size which a program has for the 
purpose of the parallel processing in a small grain size. The extract of 
the parallelism according to a parallelization compiler on the other hand 



is performed on the level of a big grain size, and it cannot necessarily be 
said that the hardware resource is fully utilizing on fine level. 
[0005] In view of the trouble which mentioned this invention above, the 
object is in offering the multithread computer which carries out 
multithread activation of the two or more programs style which was 
extracted with the parallelization compiler, and in which parallel 
execution is possible by the single processor aiming at fusion of two 
techniques mentioned above. 
[0006] 

[Means for Solving the Problem] A program counter and a register 
required to process a fixed number of program styles simultaneously 
according to the 1st field of this invention in order to attain the 
above-mentioned object, It is a multithread computer equipped with the 
controlling mechanism which performs pipeline control. A means by 
which this controlling mechanism generates and performs a new thread 
according to the 1st instruction code which specifies with an operand 
the start address of the task which can be performed to juxtaposition, 
the 2nd instruction code which specifies the task termination which can 
be performed to this juxtaposition -- responding-- this-- the 
multithread computer possessing a means to extinguish a new thread is 
offered. 

[0007] Moreover, a program counter and a register required to process a 
fixed number of program styles simultaneously according to the 2nd field 
of this invention, It is a multithread computer equipped with the 
controlling mechanism which performs pipeline control. The multithread 
computer possessing a means by which this controlling mechanism 
generates and performs two or more new threads according to the 
predetermined instruction code which specifies with an operand this 
start address of two or more tasks and the number of these tasks which 



can be performed to the juxtaposition which has the same start address 
is offered. 

[0008] Moreover, according to this invention, the controlling mechanism 
has the thread ID register which stores the unique ID number added to 
the generated thread, respectively, and the means which reads the value 
stored in the thread ID register corresponding to the thread to which 
this instruction code belongs according to the instruction code which 
specifies this thread ID register is provided further. 
[0009] Moreover, according to this invention, according to the situation 
of a computer, the controlling mechanism inhibits generation of the new 
thread according to instruction code, and possesses further a thread 
generation suppression means to perform an instruction sequentially. 
[0010] Moreover, according to this invention, the controlling mechanism 
possesses further the number control means of threads which controls 
the number of the threads by which a concurrency should be carried out 
among the generated new threads. 
[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this 
invention is explained with reference to an accompanying drawing. 
[001 2] l ■ i> 1 is a block diagram for explaining actuation of a common 
multithread calculating machine. For an instruction cache and 14a- 14d, 
as for a pipeline and 18a- 18d, in this drawing, a program counter and 16 
are [ 12 / a register file and 20] controlling mechanisms, respectively. 
Two or more program counters and register files exist, and the number is 
the upper limit of the number of threads which a processor (computer) 
supports in hardware and in which a concurrency is possible. 
[0013] The fetch of each thread under activation is carried out from an 
instruction cache 12 using the address which the program counter to 
which it corresponds in 14a- 14d shows, and it is supplied to a pipeline 



16. The register file accessed into an instruction execution is chosen 
from either of the 18a- 18d, and is used The structure of such a 
multithread processor is well-known, and is premised on it also for this 
invention. 

[OCT 4] .Drawing Z is drawing showing the example of the program 
structure extracted by the parallelization compiler. In the example of 
this drawing after that, Task A is performed, and control moves to two 
or more tasks Bl in which parallel execution is possible - B4, and the 
last joins one and serves as Task C at the beginning. 
[0015] In 1 operation gestalt of this invention, it is putting a threadjork 
instruction on the last of the task A of drawing , and the framework 
which carries out multithread activation of a task Bl - B4 is offered. 
This threadjork instruction has the task initiation address as an 
operand, as shown in drawing 3 . 

[0016] If this threadjork instruction is executed, the program style 
which makes a head the specified address will be defined as a new 
thread, and multithread activation will be carried out according to a 
well-known activation method. In the example of drawing 3 
corresponding to drawing 2 , four threadjork instructions corresponding 
to a task Bl - B4 will be put on the last of Task A by the parallelization 
compiler. 

[0017] Moreover, the thread Jerminate instruction showing the end of a 
thread is also prepared, and if this instruction is executed, a thread will 
disappear according to a well-known method That is, by the 
parallelization compiler, as shown in drawing 4 , a threadjerminate 
instruction will be put on the last of a task Bl. It is the same also about 
task B- 2 - B4. 

[0018] V\hen the structure of drawing 1 2 is special there is [******] an 
example of drawing 5 . Although drawing 5 is the same as drawing 2 as 



flow of a program, the program has taken loop structure and the point 
that a task Bl - B4 are located in the same part in instruction code is 
special. In 1 operation gestalt of this invention, a multi_thread_fork 
instruction is prepared corresponding to this example. 
[0019] This multi_thread_fork instruction has as an operand a thread 
starting address and the number of the threads which should be 
generated. That is, in the case of the example of drawing 5 , by the 
parallelization compiler, as shown in drawing 6 , a multi_thread_fork 
instruction is put on the last of the instruction train of Task A, and the 
starting address and four threads of a task Bl are specified as the 
operand. In this way, it becomes possible to carry out multithread 
activation of the task Bl of drawing 5 - B4. 

[0020] In addition, in drawing 5 , Variable I serves as a value of " 2" , 
when it is used as an index variable meaning the count of a repeat of a 
loop formation, for example, it is referred to by the task Bl and it is 
referred to by the value of " 1" , and task B- 2 That is, when these tasks 
are performed by juxtaposition, reading appearance of the value which is 
different even if it is the same variable needs to be carried out, and a 
certain management is needed. In 1 operation gestalt of this invention, 
this problem is solved with a thread ID register. 
[0021] DravwTg_7 shows actuation when this thread ID register is 
specified as a source operand. In this drawing, for a thread control 
section and 24a- 24d, as for instruction code and 28, a thread ID register 
and 26 are [ 22 / a decoder and 30 ] selectors, respectively, and these 
elements are contained in the controlling mechanism 20 of drawing 1 . 
[0022] Generally the multithread processor has the thread control 
section 22, and it equips the interior with the register groups 24a- 24d 
which store two or more threads ID under parallel execution. 
[0023] As shown in drawing 7 , by the signal 40 which a decoder 28 



outputs, one register is chosen from the thread ID register groups 
24a- 24d, reading appearance of the value stored in it is carried out, and 
it is always outputted as a signal 42. It is possible to obtain the thread ID 
of the instruction which the decoder 28 has decoded according to this 
structure as a value of a signal 42 

[0024] A selector 30 chooses from two or more source operand 
candidates the suitable thing specified by instruction code, and it opts 
for the selection with the value of a select signal 44. There is a thread ID 
which is given by the signal 42 as alternative in addition to the usual 
source operand group 46, and the value chosen from them is outputted 
as a signal 48. 

[0025] If the instruction code 26 which has a thread ID register in a 
source operand is given, a decoder 28 will interpret it and a value as 
which a selector 30 chooses a signal 42 will be set up as a select signal 
44. By this, ID of the thread to which an instruction belongs can be read 
as a source operand value. 

[0026] Thus, if a thread ID register is specified as an operand of an 
instruction, since reading appearance of the unique number (thread ID) 
will be carried out to each thread, a right value can be referred to, if 
Variable I ( ) is accessed using this as shown in drawing. 8. In 

addition, the content of the register rO with which <rQ> gives a base 
address, and <ID> show the content of the thread ID register among 
drawing 8 , respectively. 

[0027] By the way, although the task which can be performed to 
juxtaposition was extracted by the compiler in the program of drawing 2 
or drawing 5 , originally it is a sequential program and even if it does not 
carry out parallel execution, it operates correctly. On the other hand, as 
for a multithread processor, it is common that the optimal number of 
concurrency threads changes with situations of operation, and in order 



to raise the effectiveness ability of the whole system, it is indispensable 
[ a processor ] to carry out supervisory control of the number of threads 
appropriately. 

[0028] In view of this point, the framework controlled that the number of 
threads which carries out parallel execution should be restricted is 
offered by this invention. Even if a threadjork instruction is executed, 
one of them is made not to perform thread generation, when hardware 
(namely, controlling mechanism 20) judges the advantages and 
disadvantages of newly carrying out thread generation and judges 
automatically that loss is large from the operation situation of a 
processor (computer). As mentioned above, since it operates correctly 
even if it does not carry out parallel execution of the program itself, 
even if it performs such control, it is satisfactory. 
[0029] Moreover, hardware does not make this judgment automatically 
but another gives the means which software, such as an operating 
system controls, for example, as shown in drawing 9 , the thread 
generation suppression register in which setting out by software is 
possible should be prepared, and an operating system should control 
thread generation -- ** -- when it judges, the same effectiveness can 
be acquired by setting this register to ON. 

[0030] According to this invention, generally, two or more threads will be 
generated simultaneously. In the example of drawing 2 or drawing 5, the 
number is four pieces. However, the number of threads from which the 
greatest effectiveness is acquired changes with concurrencies as 
mentioned above depending on the operation situation of the property of 
a program or the whole system Then, a means to determine whether the 
concurrency of how many [ in the thread group generated 
simultaneously ] should be carried out is prepared. 
[0031] Drawing 10 is drawing explaining the device in which hardware 



determines automatically the number of threads which carries out a 
concurrency, and controls it according to a situation. For a thread 
control section and 12, as for the instruction- execution section and 52, 
in this drawing, an instruction cache and 50 are [ 22 / the monitor 
section and 54 ] the number assignment registers of threads. 
[0032] In an instruction cache 12 two or more instructions of the thread 
which can be performed exist, and parallel execution of a number of the 
threads specified with the number assignment register 54 of threads 
from the inside is chosen and carried out. Carrying out monitoring of the 
situations (operation resource usage etc.) of the instruction- execution 
section 50 suitably, the monitor section 52 determines the suitable 
number of threads, and sets the number of threads as the number 
assignment register 54 of threads through a signal 56. 
[0033] Drawing 1 1 is drawing showing the configuration whose software 
enabled it to perform setting out of the number assignment register 54 
of threads in drawing 10 . The signal 58 was being added to that the 
configuration shown in drawing 1 1 is indicated to be to drawing 10 . VMnen 
analyses, such as a compiler, show the suitable number of parallel 
execution threads, it is not based on a hardware function like drawing 
10 , but the number assignment register 54 of threads is set up through 
a signal 58 with software. 

[0034] In the above, this invention was explained to the detail especially 
with reference to the gestalt of the desirable operation. The concrete 
gestalt of this invention is appended to below for an easy understanding 
of this invention. 

[0035] (Additional remark 1) A program counter and a register required 
to process a fixed number of program styles simultaneously, It is a 
multithread computer equipped with the controlling mechanism which 
performs pipeline control. A means by which this controlling mechanism 



generates and performs a new thread according to the 1st instruction 
code which specifies with an operand the start address of the task 
which can be performed to juxtaposition, the 2nd instruction code which 
specifies the task termination which can be performed to this 
juxtaposition -- responding -- this -- the multithread computer 
possessing a means to extinguish a new thread. 
[0036] (Additional remark 2) Multithread computer which is a 
multithread computer equipped with a program counter and a register 
required to process a fixed number of program styles simultaneously, 
and the controlling mechanism which performs pipeline control, and 
possesses a means generate and perform two or more new threads 
according to the predetermined instruction code which specifies with an 
operand this start address of two or more tasks and the number of these 
tasks with which this controlling mechanism has the same start address, 
and which can be performed to juxtaposition. 

[0037] (Additional remark 3) Said controlling mechanism is a multithread 
computer given in the additional remark 1 or additional remark 2 which 
has the thread ID register which stores the unique ID number added to 
the generated thread, respectively, and possesses further the means 
which reads the value stored in the thread ID register corresponding to 
the thread to which this instruction code belongs according to the 
instruction code which specifies this thread ID register. 
[0038] (Additional remark 4) Said controlling mechanism is a multithread 
computer given in the additional remark 1 or additional remark 2 which 
inhibits generation of the new thread according to instruction code, and 
possesses further a thread generation suppression means to perform an 
instruction sequentially according to the situation of a computer. 
[0039] (Additional remark 5) Said thread generation suppression means 
is a multithread computer given in the additional remark 4 which is what 



performs an instruction sequentially as a result of having supervised the 
situation of a computer automatically. 

[0040] (Additional remark 6) Said thread generation suppression means 
is a multithread computer given in the additional remark 4 which is what 
performs an instruction sequentially in response to directions of the 
software which supervises the situation of a computer. 
[0041] (Additional remark 7) Said controlling mechanism is a multithread 
computer given in the additional remark 1 or additional remark 2 which 
possesses further the number control means of threads which controls 
the number of the threads by which a concurrency should be carried out 
among the generated new threads. 

[0042] (Additional remark 8) Said number control means of threads is a 
multithread computer given in the additional remark 7 which is what 
controls the number of the threads by which a concurrency should be 
carried out as a result of having supervised the situation of a computer 
automatically. 

[0043] (Additional remark 9) Said number control means of threads is a 
multithread computer given in the additional remark 7 which is what 
controls the number of the threads by which a concurrency should be 
carried out in response to directions of the software which supervises 
the situation of a computer. 
[0044] 

[Effect of the Invention] According to this invention, the multithread 
computer which carries out multithread activation of the two or more 
programs style which was extracted with the parallelization compiler, 
and in which parallel execution is possible by the single processor is 
offered, and the operation effectiveness of a hardware resource in which 
pipeline control is performed is made to improve further, as explained 
above. 
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[0 0 17] S/c, XL/ 7 KOiKt>t)*S1"thread_ter 

iiiinateit^fcfflS^fU CC^^^ff^nS fc&ft© 
T^M^oTXWFMSTSo Tfcfc^ 30iJft3 
7/W5tJ;oT, H 4 fc^SftS <fc?t, 5X5B1 
©gH t thread J:eriinate#^gfr ft 3 C 
So 5X5B 2~B 4tMLTt>|WMit?feSo 

[0018] mzm^mmm^tLx, msem 50 



m5tt7u97L<vff L ntLxizm2tmi:x 
7u^"7hif)v-^mmh^xm, 5x5 

B 1 ~B 4 jb%^3- Frt^iwHSKHcfig-r § 

fS L T, mult i_thread_f orHHWffl S $ ft § 0 
[0 0 19] £©iulti_thread_forkit^a, Xl^7 F 
r^7FL/Xh, ^SftS^tXWKOSi:**'* 

^y/Uylc&oX, 06£^SftS,fc5^ 5X5A 
©^^jOg^fCmilti.thread.fork^jb^^n, * 
(7)^9>Ft«^X7B 1 0IS$&7 FL/X^XP7 F 
S4h^S$n§c fr<LT, H 5 ©5X5 B1~B 

[0 0 2 0] H5t$3t^T, gSRltt, ;V-7°© 
HO®L0lM«-rS^yr7X^|^LTfflt^ 
ft, 0!l*ff, 5X7 B l"(?#FS^ft/c±I^ca "1" © 
fit. 5 X 7 B 2 T*#S8 S ftfc^t fi " 2 " ©ft ft 

§0 tafc^ cnzvzzztfmttcmftiEftzWi 
£\ ibi ugssre&oT sei^ffisnsM^ 

fcftTOJ, XWFI D Ui/X^EioTCO^i^ 

»$$ft§o 

[ 0 0 2 1 ] 0 7 X Uy F I D l^X * tfy 

- x ^9 v f t is $ tik^mm^.? o-ps 

I^Hfcfe^T, 2 2SXW F$iJ» 2 4a~2 
4 d tt^ft^ftXL/7 F I D l-7X? s 2 6 \t^U- 
F, 2 8Bf3^, 3 oa-feP7?-£&t)s oftS© 

si as 1 ©$y««2 ot^snso 

[0 0 2 2] Xl-y F$iJ«2 2 v;l/^XL^7 F7 
□ 7 -9" W t W L X ^ § (D X\ mm? $ Offi 
80X1"? FI D^ffl-r§ly^X5S¥2 4 a~2 4 d 

[0 0 2 3] 07t^$ft§cfc^t, r3-^2 8*<tfl 
*t«€#4 0fc«fcoTXl/y h*I Dl/^X5SP2 4 a 
~2 4 dflD^S l»^7WiK?ft, ^ftt|& 
tt^ftfcfi^H^ftiSftT, fttff^4 2 ilLTtti^^ 
ftT^5 0 commie cfc^Trn-^2 8^rn-F 
LTCS^OXl/y F I D£rff^4 2©fit^LTl#S 
d^^Bjtgtft^T^5o 

[0 0 2 43 *^^308, mwv-zt^yyv 
mm-h^, ®^-vxmzznmw^<v%mm 
^<dx\ zfDwm-tisthmi Amxmzzn 

§c IKKilLTa, aft©7-X^^57FSP4 6t 
Mti^4 2^x.?)|ll)XW F I DtffetK ?ft 
B0^51{fnfc#*<##4 8 ^LT(±S^$ftSo 
[0 0 2 5] X^7 F I Dl/^X5*7-X^57F 
tfifo^n- F 2 6 BftS t N r 3-5" 2 8 if 

% mmm u ^1-7530 im% 4 2 *a^<fc 5 m 
^v^ymAAtLxmnt^o cnK&^x, # 

^HfSXl/7 K© I D*7-Xt^57Fffi^LT 



5 

[0 0 2 6] CQ&SK, F I DW>X#!b%^ 

(xwfid) ftwtnsns©^ cn* 

fJfflLT, 0fl*i£ H8k:^:ftS£?ic N (H 
5) it7WXtWl lEUMfifcftBTSCfctf-T** 
So H8^, <r 0>«^-X7FFX£4x.S 
Fv>X£ r 0©ft§, < I D>BXl/5i F I Dl/^X^ 

©rtg^n^n^fo 

[0 0 2 7] 0 2^g|5©7 o D^5AT1ia 10 

w 5 t i -3 TW^minwz ^ x 7 imfozttfc 
t>\ *m$i'->Tyi/ j r)Wu>f~>LT*h<o, mm 

ffL*<TfeiEL<lli{ttafeOt?j&So 

XF7 F7°D^7^a, i&ftttfflt £oTftl«#H 

tfXFy Ff^Wf S©M£»-£&t), is7,Th± 

[0 0 2 8] COjSfcSSfcT, #8BBm M^Mtff 

ax w Fi&£$ypit^< »tsmMMiffi£n 

So 3«U thread Jork^ft^TSftTfe, a 20 

-F7x7 (T*fe^ifflffl«*2 0) tfgf&Wfc^D-fe 

7-9- (!+» oaaiittsi^e, fr/ctxwF^-r 

« X 1/ y K fc ft 0 > £ o K ? S fe ©-£& S o J:fH 

© £ 5 7n 9? A L& < X felE L < ft 

m s ©?\ <: © * 5 a$[j®^if o t & ngsiifc^o 

[0 0 2 9] S/c, l(D|«a^F-)i 

So $JX-J£, H9fc*£ftS«fc5K:, y7F7x7£<fc 30 
SISS^nIft^XL/7 FMfPltF^X^ffllcU * 

Wlf L fdi^K c © Fi^x £ * 0 N ■b y F T S c £ T* 

[0 0 3 0] *%0jFc£ni£HS«j!©XF7 F^Ir] 
ft 5 C K a 5 o H 2 H 5 <D®\X tt^OS 

Tg^©xWI#SftSXF7 KStt, 7°n?^A©tt 
[0 0 3 1] B 1 0 (t a-F7x7^\ WcjSC 

mmmmtmxh^o nmnc^x, 2 2«xw 

FfflfflgP, 1 2 «1*MMr + 5 0 a^ntm 

5 2^-^ 5 4«XF-y FSflSF^X^S 

[0 0 3 2] ifrfMr+yS/a 1 2®^fi:tt^ffnrtlSX 
F-y F©#^»?£U ^©^SXF-y FtMfS 

f^x^ 5 4 -(?fgs$n/cS©x 1/7 FW^ftTM 50 



#^2 003-167748 
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^MfrSftSo 5 2 it s it^Htfgp 5 0 ©«r£ 

1WXI/7FS«£U m5 6*ftLX 
^©XF-y Ff^XF-y FMf£FS>'X^ 5 4 tiagt 

So 

[0 0 3 3] HI IB, HI OtfettSXF-y FSflS 

f^x* 5 4(Dm%%v7 viyxrmmzcttfx 
%%>^\zLtmm^tmxhz> 0 hi nc^sns 

HI 0k:^£ftSfc©k:{l^5 8il«llfc 
fc©^%oT^S 0 3y;W5#©»«ftj;i9, MS 
M^MtfXF-y Fl^ v ^Si|^ta, H 1 0©£?% 
A-K£i7«8ti£.fc61\ 77h7x7k:£oT{f^ 
5 8^/fLTXF-y FI^hSF^X^ 5 4*ISSfS 0 
[0 0 3 4] *%H^#t^©ffSL^Hil©^ 

[0 0 3 5] (FflBi) -m.<0-9n9 t 7JM^m 

kirnt s © t i^ss 7°d ^5 a ^ 7 > ^stfi^x ^ 

nrtia ^ X * ©ft® 7 F FX Z*^? y F t T^ISt S 
S 1 ©#^3- FtjSCT, fTfc^XFy F%4fiScLT 

^ff i: , mmungmm mi* 

HSf S^2©^3-FtJSUTs ^fTfc^XF-y F 

So 

[0036] (FttB2) -%m7°u97Lmm 
Kimt s ofcigBa t°u 9? a a 7 y %rx$ vjt\ $ 

7 f Fx^mr zmmkMr mmmim x ^ 

IS7 F FX tm X ^ ©Si; 1£*<V7 y F fc TJISt S 
pit/g©^3-FtjSi;T, SS©fTfc^XF7 
fiScLTHff$€Sm fcJMf-TS Ff+» 

[0037] (ftta 3 ) tifa0BS«a, 4sic$ nfc 
xi/7 Ftc^n^nf^p^nsa--^^ 1 d#^*is 

ttfSXF7 F I DF^X^SrWU MXF7FIDF 
i^X ^ S n - F fc JS C T 3 - F 

tSXF-y Ft^fSf-SXF-y F I D F^X^k:f§ffl£ 

n/c«%i!^{FT#®*Mtiifi-f-s, Ffta 1 xa^ta 

2tfH«©v;F^XF7FHf» 

[0 0 3 8] (f^HH 4 ) tff!HWS«a, f+»S©« 
MtcjSCT, ^n-FtjSC/cfr/cSXF-y F©4fiSc 
^rWihLT, i/-^>i/+;Ftit^||fT : $^:SXF7 
F4fiScWih#g?:Mt||fi-f-S, f^HH 1 X«Ff!H2 fcfE 
8©v;l/^XF7Ff+»So 

[0 0 3 9] (Ft HE 5 ) tiifHXF7F4fiScWiF#® 

^r>i/-v;Ft#^^f$€Sfe©-efeS, ftfH4taH 



(5) 
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[0 0 4 0] OftfE 6 ) fitEXWF^JjScfflit^® 
it, f+»S©«r£%Sl-r S V 7 > 7 x 7 

HE 4 tfE«©v;V^Xl/7 PffSHo 
[0 0 4 1] (ft!E7) fitEMW^ 4u5c£nft 

[0 0 4 2] (ft!E8) fifEXly-y FS»?im, 10 

sna^txw K©is%0j8ii-r3fe<oT*fe3, MtE7 

t!E«<Ov;l/^Xl/7Ff+« 
[0 0 4 3] (ft!E9) fitE7,WFSM^®tt, 
ffS&Otf S^MT S V 7 F 9 x 7©fi»3tf T, 

mm&f * n § 7 ^ 7 f zmw? % & otfe 

S, ft!E7t!E«©^^7b-y FHtm 
[0 0 4 4] 

JiUM L ft <fc ? £ , *f» «fc n«\ 

«n y> u yvmsnrcmmn ntm&wfcfu 20 

5v;Wv*l/y F!M*«£fU /U7^yfrjffl] 
*fr ^ a- F 7 x 7 U y - 7 OtHKJWtfMfc ft J:# L 

[02] ife^jftny/w^tcfcoTtttHsn^yD^ 

[0 3] ^^iJ®H^Ot|HB$nftthread_fork^ 30 



[0 4 ] D tlEBSnft thread.teminate 

[0 5 ] WMkay/tyyfc cfc o Ttt(±S$n§ 7°D ?7 
[06] &m(D%to <0 tlEBSnftmulti.thread.for 



[07] F I 01^77^7-7^57 Ft}g 

££nft«^)f)ff*/TVf0-£fe?>o 
[08] ^7r^7^|^©7^-bX^-r0^feS o 
[09] 7L/7 F4j»Pitl^77£k:^T§JBjFWc 

#)£>0T'&?>o 

[01 o] a-f7x7^\ wmnt 

0T'fe§o 

[011] 77h7x7^\ mcjSCT, ^Bt^fT 

1 2-i|^-r>a 

1 4 a~l 4 d---7p77A#77£ 

l s-/Wfy>fy 

1 8 a~l 8 d--- 777^7 7^ 

2 2 -777 F$iJ« 

2 4 a~2 4 d-X7y F I D7v>7£ 
2 6---#^3-F 

2 8 -7:^-7 

3 0--feU*# 
5 

5 

i) l-XUvF^if7^vX^ 




(6) 
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thread -.terminate 



[05] 



DO 100 1 = 1,4 
1 ~B 4 
100 CONTINUE 



(7) 
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[07] 



^|-~26 



1 " S~XO B 1 I fflflt 



"2" 2 C33tt3 I fflffi 



"3" 5i^-3B3C«fch«IO* 



1 < I D> tD« 



_ _ b zcstt-s < i d) cp"i§j 

Jb 3tza5tt-5 < I 0) c«] 
[b 4lZ35tt-5 < I D> fflttl 



(8) 
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^V-T--(l/y^i3.-T 



^1 



^ att 

— 56 



